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Bropas Mexywipopuan Koutepenyua _ '11\' |
Upraniaayhn Odbemmenbix Hau i e L/t 2
U NPHMEHEHHIO ATOMHOR 3HEprHM OKIGLRAL:  LUSOLAN

B MHDHbBIX Le7AX

He nopncwut ornawenni o 0pHUMANLHOrO coobuenun na Hondieper unp

25 YEAR RE-REVIEW

v VI3YUTHUE IEPEPACIPEIEIEHIL DNEMEHTOB B METAJUIUECKIX
CIJIABAX It CBAPIHIX CORJMIENVX METOIANK ABTOP LIITOI'PA -
UM 1 PANIONETPIT

B.i.Bpyx, A.C.3aBbsinos, . Kanwpuu

- Bpenewnue

YcraHOBIEHUE 3aKOEOMEDHOCTE if BUYTDVKPUCTUNIUTHOTO DacCIipeLe-
ICHUN ANEMEHTCB B MEeTanmiyeckux clilaBax MMeeT BaXHOe 3HayeHue
An5% pAla aXryanbHuX [POCIEM COBPE:eHHO o METANNOBE IeKYS .,

Mexny rteM oGHuYHHe MeTony MAUKEDOCTDYKTYPHOTO aHanmM3a He BCer-
1a NOBBONILWT YCTAHOBWTL XapakTep pacHpejeNeHus 53A6HEHTOD B npeyc-
flaX OTIENb HUX KDPUCTANMATOL ClNaBa, B OCOGEHHOCTH B TeX cnyuasx,
KOTHa /0Ka u3anud BTHX BNCLEHTOB He TPUBOLUT K 00pasopaunp Bl iU -
MHX TIOX “MEKDOCKOIOM Das., ’

, PAL HOBYX BOBMOXHOCTE: B 3TOM HallpaBeH# OTKPHBAET METOI
v, KOHTaKIHOM aBTOpaznorpalui, OcHOBHOE HpeuMywecTBO €ro rnepen MeTo-
Tauy MUKPO CTPYKTYPHOTO aHanu3a 3aKINYaeTCs B BOSMOKHOCTY 00Hapy -
REHUA Dacripeieneliny vaeueura B CTDPYKTYpe UCCNeIyeuoro cnnasa BHe :
SABUCUMOCTY OT TOTO, MNAXOZMTCA MM DTOT HAEHEHT B COCTABE 00000 -
/ OuBmelics $asy uav DXOXUT B TBEpANI pacTBOD. BuCOKas YYyBCTBETE NL- "‘
HOCTb aBTOpaluorpapuu 0CyCAOBIEHA Tem, UTO .31nyvyeHue, ZellcTBYwmee
Ha JOTOIMY IbCUD, DACCEMBAfCh 0T Mecra NOKanMu3aluy PagioaKkTuBHOTO
WHIMKATOpA . CO3LacT OCNACTh NOUEPHEHUs HAMHOTO 0onbliyn, ueM caw
U3Mydaoluii yyacrTok; BTO NO3BOAAET DK CPasHUTEeNbHO HCUOMbilMX B
YBEIMUEHUT X PUKCHPOBATH COCPELOTOYEHNE DNEMEHTA B BEChia Manux '
o6peuax (4, 5 ),

Becrua NNIOLOTEOPHHM 0Ka3anoch MPUMEHEHUE MCTOJa PaniiCAKTHD~
HX M30TONOB B TAK0ii BaxHOW 00nacTu Me TANAYPIiy U auliHocTpoe Hus, —
I'ak CcBapKka. Wuporoc paspurthe cnapru u BHEIPCHNE €€ B cauue pas-
UAUHE 0TPaCAN NPOMHIITEHHOCTH N0CTAUAN Tepel VHXEHEDaMU~CBAa DU L - =T
Kauuw pal HODUX npodnes, Deweuue KOTOPHK CYWECTBY Wi MeTorany ‘
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uccnexosauuil mpejcranager 4acro HerpeosoMuMLe TPy LHOCTH.

B vacTHOCTYU, yCTAHOBMEHUD CTENGHN yyacTus OCHOBHOTO MeTanna,
DNEKTPOLNOL upoBonoxu u woxpurust (fapca) b NMerUPOBAHUM WDA Pa3 -
TMUHNKY BCUMCHT UM W HACHI(C HUD BPELHUMK LIDUMCCAMU B lIpoLiecce
CBApPKK NPENITCTBYET 10 06CTOATENBCTHO, YT0 CONBUWHCTBO 9 JeMeH-
TOB MOXET MEPexXO)UTh B U0B OLHOBPEMEHHO M3 BCCX MMCPCUUCTCHHHX
MaTEPHAROB; PONB KAXLOr0 WCTOYHMKA YYeCcTb TPYILHO Kar BCNEJCTBUE
HepaBeHeTBA YCmopull fIepexoqa U3 HUX UcCIeLyeuoro 3djeMeHTa, Tak
1 BBULY TOTO, UTO DJCMEHT WOKST HE TOMBKO MMONAcCTL B MeTasl wsa,
HO ¥ mepeiiTu B Wiak WJIM YACTWYHO YACILYUATLCA B aTMOCOHEDPY .

BuecTe ¢ TeM pa3IelbHOC BBEICHUC DalMOaKTVBHOTO U30ToNa
NCCNMeLyeuoTo HIeMeHTa B 0CHODHOL MeTann, NPOBONOKY ¥ LOKDHTUE
0O3BONACT CYAWTE O [lepexoae HASMeHTa U3 EaxIOTr) MCTOUHUKA B OT-
Ie THHOCTH, HECMO TP# Ha OJAHOBDEME HHOE Hanuuue B HAX 3HAUUTENbHuX
KONMu4ecTs JTOCO BAEMEHTA,

Bonpuye BOIMOEHOCTY OTKDNBREGT METOI PaXVOaKTUBHWX M30TOMNOB
DU PEWeHUY TAKUX aKTyalbHW X, HO [OKA eWje LMCKYCCUOHHHX IMpoOneM,
KaK npodreMa IOCTUXMMOCTW PapHOBecus 1pu cBapxe, OOpeleneHue
DPEaKIMOHHO B30HH, T.€. MECTA NpOTEeKaHus OCHOBHHX MeTalnyprudyeckux
peaxuui B cucTeMe MeTail-ljiak, a Takxe [pu UcCCleloBaHUW Kpucran-
AM3aln MeTanaa Wpa ¥ paclpeje/ieHus B HeM MpuMecei B Npoljecce
CBAPKN U TIDPK MOCHSZy®ueil BH COKOTeENMIePaTypHOZ SKCINyaTalul CBapHO-
ro cOeIvHeHud.

B wacTofmee BpeMs METOJ paLuOU30TONOB HAlend WUPOKoe [puMeHe-
HUS B 3HAUMTE/ILHOM UMCIe KCCAeLOBaHWi, MOCBAlWeEHHHX LoupocaMm Jupdy-
Buu ¥ pacTpeIesIeHna DIeueHTOd B MeTannuueckux cnpasax ( 1-18),
Huxe My paccMOTDMM HEKOTOpPHE pPe3YIbTath NpPUMEHEHWs 3TOTO0 HeToja
K MCC/eNOBaHWKD Tlepepaclpele NeHnsa J/IEMEHTOB B /erMpOBAHHH X XeJe3-
HHX ChijaBax ¥ B MeTa]Je WA CBADHHX COGIMHEHUH.

37

LS 85

PacnpegeneHue yrrnepola B NEeTUPOBAHHHX XENE3HWX ChlaBax

Ilns npuMeHAeMHX TIpU pazuorpaduposaHuy CBETOUYBCTBUTE NIbHHX
MATEPUAN0B OTUETIMBOE Daluo rpapuyeckoe uso0paxeHue MONYy4YAETCH B ‘
pe3yibpTare BO3ZelcTBus Ha (HOTODMY IbCHUD 506 - 2[08 B - 4yac T e
Ha T cu”, Ecnu BBejeHHOe B WcCIeLyeMwii clnabB paiMOaKTHBHOE Beme-
CTBO JOKANU3YyeTCA B MUKDOCKONNYECKU MAM CYOMMKPOCKONUUECKH Maiux
CTPYKTYDHHX yuacTkax, HanpuMe) B CH0AX, DACHONOXEHHHX [0 rpaHu-
faM KpUCTaNNUTOB, TO IOMXHA CYWEeCTBOBATh HEKOTODas MUHUMATbHAd
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TOIL#HA BTUX CJI0€B, CIOCOGHAA CO3XATh YKA3aUHYD BHUE MI0THOCTH
MOTOKa 53 ~4acTul B TEYeHUEe TMPAKTUYECKU WMEWWUUX MECTO DKCHO3A—
nui,

Peuenue B oOleM Bule 3aZauy ONDEXE NEHWUS MUHMMA/D HO i TOMUMHL
C/10#,000raleHHO 0 UCCIELYEMHM DIEMEHTOM U er0 pPALMOAKTMBHEM N30—
TOmoOM M Xabuero pairuorpajuueckoe wusobpaxeHne, NUPUBOLUT K CHELYO—
weu ocuei dopmyne:

3 Coone
-~ 5-40 Qm C3 W 81 o /1/
n-ALT K

rae X - romuHe uckomoro cnos (puc.l); Qm - MakcuAManpHHE npoder
® - vacrun zamHoro PalMOaKTUBHOI'0 U30TOTA B KCCIELyeMoM Belle -

CTBE B CM ; C,:) — KOHOEHTPaUMA MCCIELyeMOTO DJeMeHTa B CHIaBe B %;

W u S‘ - NOMPaBKU Ha TENECHJN YrO/M ¥ norjiouerue [3 -usiyuedus;

"L - BKCMOBMLKA 1PN DPaXuorpapupoBanuy B CYTKAX; A -arouHiit Bec
HCCNELYEMOTO B/IEMEHTA; | - WHTEHCMBHOCTE U3NyueHus paluoaxTuBHO-
ro cnnasa (MMOYABCH B MUHYTY Ha T omz); & - gons aromos uccrexn$ye-
MOT'O BNEMEHTA OT 00Lero uucna aroMos B ompegendemoM cioe (puc,D).

C nouompio opuyny /1/ MOXHO Terko BHUMCINTD WpuHy ooorale HHo-
To yraeponoM cznod, Qurcupyemoro GoTosMynibcueii, B cranu, comepxamei
usoTon C~, B arToM ciny-1ae Qm = 0,02 r/cv”, Ay = 12. puMen Cy =
<0,0%, W =0,15 ©,=0,3, =10 gued, 1 = 1000 uun/vuH,
K =1/13 ( MUHUMANBHOE OTHOWGHME UKCAA ATOMORE yrnepoza K uucny
aTOMOB XE/E3a B ayCTeHUTE),

Torga

© - 5.10%.0

= ZinllatgVls

UV TNpUOMM3UTE NI HO 102—103 MEXaTOMHNEX PacCTOAHNI .

B cnnapy xenesa, neruposaHuHe paszenpHO KpemHueM, §ocdopou,
BOTbPaMOM ¥ MONUCLEHOM, KOHIEHTPAIUN KOTODPHX O B OIHUX cny -
YafX HUXE NpeneNia pacTBODUMOCTYM WX B Lene3€, a B JPYTUX [pPeBHIanu
9TOT mpeZen, BBOXuncA uloronm C°~ B KoayuecTsax, JOCTATOUHHX LIf
N0 IyueH!s Ha POTOBMYNBCUM OTYETAMBHX Dainorpaduueckux 1300paxeHU K
pacnpegenerus yrnepoga ( mpuMepHas AaKTMBHOCTH BEOLHUMOTO & pauo—
rpadupyemse MaTepuamy usorona C cocTaBngna 3-5 Mxopu Ha I Er
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cnnapa), OOwas KOHUEETpauus yricpokd B chiaBaxX cOCTabIsja 0,03~
6,13%. B pesyapTare YCKOPEHHOTO OXM&XNEHUH CAATKOD MOC/TE BHINAB-
Ki CIPYKTYpa UX B GONbUIMHCTBG Ciyyaes uMeNa SPKO BHDAXEHHYD LeH-
IPUTHYD HEOLHOPO IHOCTD .

PaccMoTpuM, Kax pacnpejensercs Yruaepoj B CchHiabBax xefesa ¢
KpeMHueM. Ha puc. 2 npuselrer onruueckuit cuumox (a) u apTOpamMo-
rpawMa (6) cnrasa xeresa ¢ 19,5% Si CIPYKTYpa KOTOPOro cojzep— ’
EUT 00OTaleHHYD KpeMyueM V} - gasy ( F'essbg). ComocraBnenue
ONTKUECKOTr0 CHUMKA ¢ aBTOPANMOTPaMMOil MO0B3BONAET YCTAHOBUTh, UTO B
MeCcTax pachonokeHus wHTepueranmiga xpemuus ( cnadorpaBanadcs
cocrapafpmas Ha ONTHYeCKOM CHUMKE) VIIepoia MOYTH HET, ¥ HaolOpoT,

B O0ELHEHHHX KDEMHUEM yuyacTKax MMeeT MeGTO 3aMeTHOe COCpeloTouve-—
HE yraepoxa.

Ilpy KOHNGHTDAUMY KDPeuHus MeHbmell, ueM Mpexnen pacTBODPUMOCTI"
ero B Xenese,yrnepox KOHICHTPUDYETCS B OCHOBHOM Y TpaHul Qgeppur-—
HHX 3epeH, T.e., "BHTeCHAETCA" W3 LeEHTDa/JbHNX 30H KpPUCTAaNMNTOB K
UX nepudepud,

Tax, M BHIUM, UTO B CIJaBax Xene3a ¢ HeKapOuZooGpasympuuM
B/IEMEHTOM —~ KDEMHWEM=YT /IE€POJ, CTPEMUTCA K COCPEZLOTOUYEHMD B Y4acTKax
C TMOHMEEHHON KOHIeHTpamuel xpevHus. IIpu oTCyTCTBUU 000Tal]eHHOMH
KpeMHMEeM (asH ¥ DPaBHOMEDPHOM DacupeleleHuu 3TOTO DAEMEHTA B Clia-—

Be yrnepon mupdyHIupyeT X rpaHuIaM 3epHa.

B cmnase xenmesa ¢ IpyruM HaKapouIoo6pasylmuM 31eMeHTOM - doc- N
gopou (T ,6%P)~yrmepos KOHLEHTDUPYETCA B HEXOCHHX 30HAX KEHIDUTOB, =
o T.e, TaMm ¥e, TLe B CUny JMKBAIMU KOHLEHTDUpyeTcAs u docfop, OQueBmm- -
— HO, HECMOTDS Ha W3BecTHHY "aHTaroHW3M™ MexLy Qocdoponm ¥ yraepooM, i

B CUIYy KOTODOr0 DTH 3/ME€MeHIH OCHUHO BNTECHADT IDPYT Ipyra U3 CTpyK-
TYPHNX MUKDOOCBEMOB, Hajuuie WUPOXOT0 WHTEPBaZa KPUCTANANBALAI,
XapaKkTepHOTO A8 cnmanond Fe- P | [pusosuT X COBMECTHOM IeH—
IPUTHOM JAMKBaLUM OO00MX D/EMEHTOB.

llpejcrasnseT uHTEDEC PacCMOTPEHUE OcOGeHHOCTE) pacnpeleneHus
yraepola B cujiaBax, rerupOBaHHNX BHAeHMeHTauy KapOuipoodpa 3y vmell
rpynnd, Onruyeckwuii cummoxr (& ) u aBTOpazuorpaMma (6), npuBereHHNE
Ha puc. 3, OTHOCSHTCH K CmIaBy xenesa ¢ 9,2% "W n 0,1%C, Pac~ _
CMOTDEHVE OJHOI'O il OTITHYECKOTO CHUMKA He TIO3BONAET CYyX4TRL O . -

]
E pacnpelnesieHuu yrjepoja B CUONaBE; MOXHO B DPaBHOW CTeNeHy mMpeinona-
- raTh, YTO XOPOWO 3aMeTHAad HA CHUMKE TEMHOIDABAWASCH COCTADIAbEAH
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ABNACTCH MMGO CNONHHM KAapOUKOM, 1MGO WHTEPMETA NIMYE CKUM COE N HE -
HUeM Peaw ( B- dasoii), pacnpexe.ieune KOTOPOr0 HE CBABAHO ¢

pacmpeleneHvieM yriepoza.

ConocraBreHue ONTUYECKOTO CHUMKA C ABTODAANOTDAMMOL BHOCHUT
HOMHY® ACHOCTH B DPaCCMAaTPMBAEMYN KAPTWHY: TO 00CTOATENBCTBO, UTO
(opMa u pacrIonNOXEHME yuacTKOB TIOYEPHE HNA HA aBTopamuorpaMMe co -
BEPIEHHO aHa MOTUYHN MUKDOCTPYKTYDE, TOBOPUT O TOM, YTO BE€Ch CO-
Aepzaumylics B cnpase yriepoj LeMvKOM BXOILUT B BULMMY K 10T MUKPOCKO-
floM BOTbppaMOcoZepXanyln COCTaBIANLYD, 00pasys CHIOXHHI %€ 1e30B0Ib-
¢pamoBHil Kapour,

B cnnaBe xenesa ¢ BOIbYpaMoM, KOHIEeHTpauus xoroporo (1,9%)

HWEe Tpefiea pacTBOPUMOCTH eI'0 B Xele3e, pachlpemeleHne yT1epola
(roudee kapGuIoB ) oxasHBaercs PaBHOMEDHHM, YTO HABASETCH OYeBUIHHM
CNIeXLCTBHUEM D&DBHOMEDHOTO paclpefeeHUs caMmMoro NETUPYWUETO BJCMEHTA
B cmnase,

VITak , MOXHO BakKIDYUTH, YTO B CH/@BaX Kelesa o BO TBEpauom
KapOuIy DacHpefieIanTcs TaKuM 06pasoM, 4YTO pacmONOXeHMe YTIepora
BOCTPOUBEONUT XapTUHY PAcTIONOXeEUA NETUPYDUETO 3/eMeHTa.

AHanoruduas B3aKoHOMEpHOCTH 0CHaDYXiBAETCA M B CHIABe Xelesa
C IPYruM KapoOuzoo0pas’yomunti BAeMEeHTOM -— wonudzeron ( I5% Mo). U3
bacCMOTpeHNA aBTODAIMOrpaMMH BTOTO CIJaBa Cnelyer, 4TO0 YTJNepoL
KOBLEHTDPKpYeTCA 1O TpaHumam 3¢pHa O - Gass, T.e. B Tex 30Hax,

B KOTODHX l1arGonee BepOSTHO DACIHOoNoXeHue VHTEPMEeTaNMIYeCKOTO CO-
exunenus Me, MO, .

Puc. 4 mossonseT ycraHoBUTH XapakTep pacnperneneHus Yraepoia
B cnnape xenesa ¢ 0,806% Mo, B XOTCDOM He MOKET GHTE ovoraile HEH X
MOMUCLEHOM MHTEDMeTannunoB. Kak Ha ONTWYeCKOM cHmMxe (a), Tak #
Ha aBTOpaguorpamse (0) 3TOrO CHzasa OTYET/INRO BUIHA TEMHAs ©NCTaB-
1ibnas, pacno jarapmasci B OCSX XEHIPUTOB. To 00CT0ATENCTBO, YTO
yUacTKU NOYePHeHNA Ha aBTOPaguorpauMe TOYHO BOCTIPOUBBOLAT KapTUHY
bacupenenenusa TeMHHX COCTABIALOUX HAa OTITHYECKOM CHUMKE, YKas3uBaer
Ha pacnonoxeHue 0COTAWCHHHX YIePOIOM OCBEMOB B JEeHIPUTHHX 0CAX,
ABIADMEECH HECKONMBKO HEOOHUHHNW C TOUKM B3PEHUs CYmeCTBYOMUX Mpel-~
CTaBNEHWA 0 KDHCTANNUSALUN ¥eNe30YTrIePO IHCTHX cnnasos, Ilpuuun:
9TOTO MOXET 3aKINYarbcd, OYEBUIHO, TOMBEO B TOM, UTO HepPaBHOMGD-
HO¢ pacupeleneHie MONUOIeHA B HAMDPABAEHWNM 0C0TANeHAs WM OCeol

ZEHIDUTOB B MDOLECCE KPUCTaNMN3amuy [IPWBEN0 IPU MoCc/efywileM

4
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OXTaXJeUUD TBEPAOTO clIaBa K aHaJOTHYHOMY E€ HeDaBHOMEDHOMY paclipe-
ReMEeHUD YT Iepofa, 1060 B OOHUHHX YCHOBUAX HOCNELHEMY CBOHCTBEHHO
pacrionaraThbcd He B 0CAX LEHIPUTOB, a B MEXOCHNX HNPOCTPAHCTBAX.

Ies B BULY YCTAHOBJEHHYD B3AMMOCBA3H MEXLY paclpelLe/eHnen
yraepoja u JNerupyomux 9/MEeMeHTOB, a TaKke Y4YUTHBAS TOT YCTAHOBIE H-

HHJ pacueTHHM MyreM ($akT, YTO PpaguOTpauuecKn MOTYT OHTB o0Hapy -
XeHH o0OTauleHHHe YT ePONOM C/IOU, TONUUHA KOTOPHX NEXMT B mpefenax
10®-10° wmexmaTOMHHNX DacCTOfHUA, NOMHTAEMCH YCTAHOBUTH HEKOTOpHE
SaKO HOMEDHOCTH NepepacnpeleNleHs Yrnepoia npy TepMUUeckoil odpa-
doTRe cranu.

AprOopaguorpaiiMi CUHADHNX CHIABOB X¥ene3a ¢ 4,6% C"z,, 6,3% Mn,)
1,8% Ni, 4,42 Si , 12,5% Mo, cogepsamux 0,03-0,05% yriepoza,
NoKasHBapT, YTO B pesyibTare MeIReHHOTO oxaaxieHus ¢ 970° y Bcex
CIIaBOB TPOfBNAETCA TEHLEHUMA K COCPEIOTOUEHWD YrAepola N0 rpaHu-
naM 3epHa. Iocre sakamku ¢ 1200° pacnpereneHne yraepojga OTHOCH—
TeNLHO TPAHUL 3eDHA OKaBHWBaeTCHA paBHOMepHEM ( MO KpailHed wmepe ,

B 00BeMax, mpesnumabuux 1010 MeXaTOMHNX paccTudHuH).,

Ornyck BaxaneHHHX CHAaBOB ( 5900,2[0 yac) NO3BOJEET BHABHUTH
ABE De3KO pasimyapmuecd T0 CTEIeHM HeOZHODOXHOCTM paclpejeneHus
yraepora TPynny CTIaBoB: CNNaBH Xe/e3a ¢ XPOMOM ¥ MapraHieu, He
ofHapyEuBaDmUe TEHAEHINM X NepepaclpeleneHun Yyraepoia, ¥ CHIaBH
Kene3a ¢ HUKCe/MeM, KPEeMHUMEeM M MO/MCLEeHOM, B KOTODHX MPH OTTYCKE
npou30mWn0 pe3koe Nepepacrpefieedue yriepoga B HampaBleHWu odora-— .
LeHUA MM T'DaHuL 3epeH, —

JIMM TOLTBEDEIAETCA MONOXEHNE O CHOCOGHOCTM KapGuio06pasyn-—
mux 3szemenros ((r u Mn ) YIepExBaTh yruaepoj B deppure Lo mo- ==
BHUE HHNX Tewmneparyp OTNycka M OO MHTeHcUDURAOUM NPOLeccoB 060col-
TeHUs yraepola Herapourooopasdyoumun sneventamr ( Ni u S1 )
4, 5 ).

Ha puc. 5 nprBegeny B BUIS NpuMepa aBTOPALMOrpDaMMH Clnasa
zonesa ¢ 4,4% 54 , cozepiamero msorom C-*, moc;e orura (a),
sakankn ¢ £200° (6) u saxamu c 10C e [YyDMUM OTIYCKOM TpU 6000(13).

Uro xacaercd cmunasa zeresa ¢ 12,54 MO (puc.6), 10 oGHapy -
ElBAEeMoe B DTOM CIjlaBe 1OC/Ie OTINycKa fDKO BHpaXeHHOE COCPeIoTOo-
YeHue yrnepoja no rpasuuau sepHa O -pasu 00YC/IOBNIEHO, Kak MH
yCTaHOBUAN BHUE, HaNuUuyueM B NOTPaHWYHNX 00nactsx deppura odora- =
HeHHOU MonuGzenoM & - dasi. =

Crexyer OTMETUTB, YTO DPABHOMEDHHI XapaKTep MOTEMHeHMS aBTO- B
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paguorpaMM OTHYUEeHHHWX CHN&BOB Xene3a ¢ XPOMOM ¥ uapraHleM YKasH-
BAeT Ha 10, YTO MDY TeMmneparype BHuWe AC, paclpeleneHuUe Xpoma X
Mapralia » 3epHe ABIdeTcA pasHoMepHuwm ( 1o Kpaiiueidl mepe, B lpene-
nax oUbemoB, npepsuanpyux 10°-10 uexaTOMHNX DaccrosHuil). B camou
Jene, ecimm Od Tpu 1200° wseno mecro o¢oraiueHue rpaHull 3eDeH
ayCcTeHMTa XPOMOM VIM MApraHieM, TO B pe3ynpTare OTHyCcKa Mocie
BaKalKk¥ Yriepol nepeMecrTuncd O B MeCTa, OCOTAleHHHE 3TUMU BIEUCH~
Tauu, B CWIY HepaBeHCTba CKOpocTed XU)ysuu B geppure Xpoma U
MapraHija ¢ OXHOA CTODOHH ¥ yriepoja C JIpyroi, ®axTuvuecku xe, 3T0-
ro He Hadmpmaercd.

liTak, xapOunrooodpasynuue DJIeMeHTH, KOHLUEHTDAUuUA KOTOPHX He
MPEeBOCXONT NMPeLenbHOM PacTBOPUMOCTU WX B Clliase, 3aMemIfibT
NIpoNecCH NepepacnpejeneHud yrjepoja B HanpaBiaeHuu oCorawekus uM
rpagul 3epeH, Hexapougoolpasywuue 37EMEHTH, HANPOTWB, CHOCOGCTBY®I
pPaBBATUIO JTUX MPOIECCOB, JTUM OOCTOATENBCTEOM MOXHO OCBACHUTL OT=-
CYTCTBUE 3aME@THOrO OXDYyLUWBAHUS TeNnoycroiuuswx cranell, coxepxa-
mUX MUHMMAalbHHE KONAVuYeCcTBa HeKapouzoo Opasyouux 3JMeMeHTOB  TpU
IMATe Tb HOI BHIEPXKE WX Naxe B MHTepBaJjie TeMueparyp 400-550°. Bse-
ICHYE B BTN CTanM HeKapOuZooOpasywmux SNEMeHTOB, Kak NpaBuio,
NOBHUAET CKIOHHOCTH WX K TEM/IOBOJ XpymKocTd. Kak crefyer us
NpNBELEHHONH Ha puc., 7,2 aBsTOpajzuorpaMmd, B 3araneHHOl cTanu Tu.ia
TOX2M® mpu oTnycke naurenpHocThl £000 uwac. He 3ameuyaerTcda COCPEIO-
TOYEHNA yriaepoka MO rpaHulaM 3epHa, BBegenue Xe B cralp YKA3aHHOI E
MapKu LOTONHKUTENBHO 2,6% o (puc.7,6) TPUBOIAT K VHTEHCUBHOMY
nepepacnpefeIeHun yriepoja Npu OTHyCKE.

MeToL asTOpazuorpaduu BeChbMa Har MALHNM 00pa3soM UIADCTDUDYeT
MO ICKUTE IBHYD PONb TUTAHA B Hepxasewme® crami tuna 18-8. B craiy
9TOr0 TWUMa, He COolepkamcii TUTaHa, Yrnepog B pel3ylpTaTe XAUTETbHO-
IO OTNyCKa IMDDYyHIUDPYET B nepudepuiiude o00beMy aYyCTEHUTHHX 3€DeH,
Beegeuye B 8Ty cram 0,44% T4 3aMeTHHM 00pa30u YMeHbHAET
Npolecc COCPen0TOuEHUs Yyraepoka Mo rpaHulaM 3epHa,

ToMMGHeHNe TPUTWUS 144 paluorpaguue KOTO UCCIeLOBAHMA
pacupeneneHua BOXOPOfA B TUTAHE " LMDPKOHWUH

[Ipy mipuMeHeHuu TWTaHA ¥ LUDKOHUI Kax KOHCTPYKUMOHHHX MaTepua- —
108 0O/NbWOE BHUMAHUE TPUXOIUTCH YyIeAdTE npolneMe pacrpere neHus =
B HUX BOJZODOZA, PE3KO CHUNADWETO NNacTVYHOCTL CINaBOB ¥ MOBHWAK- '
Lero yyBCTBUTENBHOCTL UX K HaZpe3y. BBULY TOro Uro cymWecTBYWmue

. 1 . : -
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METOLN MBTaMIOTrpauueckKoro aHanu3a He LawT [TOJHOTO [pejcTaBle-
BUA 0 Xapaklepe pacnpele/esus BOLOpPOJa B cHjaasax, lenecoodpasHo
TPUMEHUTH JNA DTOK LEJu PajluoakTUBHul u30TOM pomopoxa (TpuTuii).

Tasoolpa3unif tputuii ( TOUYHEe, CMECH WBOTONOB Ho u Tz ), To—
TyuyaBuuiica NyTeM Da3JIOXeHWs TPUTWHEBOH BOIH AKIMBHOCTBH 15 MKLPU/MI
Ha TNOBEDPXHOCTH LIUHKOBOH CTpYy%Ku, BBOLMICHA B IIPEINDAPUTEILHO Jera—
3UPOBAHHNE B BaKyyuMe 006pa3uy TUTAHA ¥ LUDKOHUA NP TeMlepaType
Buue TOuKu Q> — npespauenns, [pu dToM 06pa3ly HACHWIANUCh BOLO—
pozoM IO KoHueHTpauuu 7001000 Mn rasa Ha LOO r wmeranna,

BHCoKas 4eTKOCTE NPUBOAUMHX HAa puc. 8 u 9 aBTopazuorpamM,
COmocTaBuMad ¢ YETKOCTHD ONTUYECKUX POTOCHUMKOB, 00YCHOBIECHA
Manoi 9Heprued pacnaza TPUTUA U, Kak CAELCTBME BTOr0, He3HAUUTE Mb-
HHM pacceduueM M3IyueHua B MeTanne u JHoToaMmy JALCHuM,

3 comnocraBieHua aBTODALUOTPAMME ¥ ONTUYECKOTO MuKPODHOTOCHUM-
K& TUTAHOBOro odpasua ( puc. 8,a u 6 ) cregyer, uyTo OCHADYXUBaEe—
MH} B TEeXHUUECKM UNCTOM TWITAHE CTDPYKTYDHHA PWCYHOK CBA3ak C HANU-
yueM TUIPUIOB THTaHa, Xaparrep pPacHoNOXeHUA CTPYKTYDPHHX COCTAB-—
NADNNX Ha apToPamuorpamMMax TWTaHa ¢ OTHOCUTE JILHO BHCOKUM COLepxa-
HueM Bozmopoia ( puc. 8, B u I ) yKkasdBaeT Ha TO, YTO Tpoliecc (a—
30BOJ MmepexpucTanIM3anuy Claasa coBepmuaeTcs I10 TUNY BUIMAHMTELTO-
BOJ CTpYKTypH, MW3BecTHO, uTO o0pa30oBaHue STOI CTPYKTYPH MOIUK-
HAeTCA TIPUHIMNY Hau0o nplier'0 OPUEHTAIMOHHOTO ¥ Da3MepHOTO COOTBET-—
CTBUA, HPU KOTOPOM CMENEHVIE aTOMOB KPUCTANNNYECKOM peueTKW HOBOM
(pa3H OTHOCUTEILHO HX TIPEXHEr0 DPaCHONOXEHUA B PEWETKe UCXOTHOK
GasH OH7M0 OH MUHMMANEL HHM,.

B cBere 3TOTO 0UEBUIEOQ, UTO BUEUMHE Ha ABTOpaINorpaMMax CBeT-
e uraH QO -paBH # TeMHUE CKONEeHUd HBTEKTOMIA, COCTOAWETO U3
QA -pasy n rugpuja THTaHa, DacmONAranTCd BIOJIL KpUCTaNIorpapuye-—
CK¥X [JIOCKOCTEH TIpeXHEe} aTOMHOA peueTKyH B -~ TBEDIOTO pacTBOpa,
COXpanas ¢ HUMH KDPHCTANNOTE€0METDPHUECKYD CBAS3D .

Taxoe pacmoioNeHue CTPYKTYDHHX COCTABNANOUX, M3 KOTOPHX OIHA
{rumpux tuTaHa) sABIAeTCA BechbMa XDYNKOHA, JOMKHO, €CTEGTBEHHO,
MPUBOLVNTD X CHUXEHUD TINACTUUYECKUX CBOJCTB clnasa ¥ NOBHUEHUD |
UYBCTBUTENBHOCTH €ro XK HaLpe3y.

Ha puc., 9 mpupegeHy aBTOpazuorpaMMa # ONTAYECKad MUKPODOTO—
rpajus o0pasiua IWDEOHW:A, HACHUEHHOTO TDPUTWEM TIDH TeMlepaType
1000°, ComocraBieHu¢ WX [0 IBOMAET YyCTANOBUTL, YTO pacrnonarapyas-—
C# TI0 T'PaHWIAM 3€pHa CTPYKTYypHAs cocrapnspuyad NpeicTasilseT coooi
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TRApUEL LUDKOHMA, BMecre ¢ Teu pachnpelenexne TruLPULHEX BKIOYEH U
B LNPKOHM, OCHApYKUBAEMOE Ha aBTopanuorpamme ( puc.9,a ), ue
MOBTOpAET MUKDPOCTPYKTYDPHOTO PUCYHKA, KaK BTO WMENO MECTO B THUTa—
HE, UTO YKQ3HBAaeET, OYGBMIKO Ha OTCYTCTBUE TOJNHOH CTPYKTYPHOIi
ananoruu cucrem 4% -H oy Ti—H.

YiccnemoBanve NOCTUXUMOCTH DPaBHOBECUS MeXIY MeTalnoM
W WIaKOM B YCTIOBMAX J/IEKTPOLYTOBO} CBapKu

lpodreMa IoctumximocTy TePLO LUHAMUUECKOTO DABHOBECUA TpH cBap-
Ke, npexcraBiasioLas He TONBLO TCOPeTUYECKIH, HO M Cyrydo npuxnai-
HOM WHTEpec, He MOAyuYUna 10 cero BPEMEHN 0NHOBHAUHOTO BECHEpPUMeH-
TaIbHOTO pewtenud, Pay crenupuyeckux 0COGeHHOCTeHl CBApOYHOTO npo-
necca ( HampuMep ero CPaBHUIE b Had KDATKOBPEMEHHOCTD ¥ HEUB0—
TEPHUYHOCTD ) CIELYyeT OTHECTH K qucny PaKropos, Ge3ycroBHO nmpe-
HATCTBYOUUX NOGTUXEHUN DaBHOBECHA MpH CBaprke; C IPYTodl CTODOHH,
TaKue (QAKTOPH, KaK BHCOKad Temiieparypa Iyru, Manle OGCBEMH Of-
HOBPEMEHHO, pearupyomux gas, Hanuuue pasiuToil NOBEPXHOCTH MEE~
dasosoro B3auMO JeiCTBNA, WMHTEHCUB HOE epeMemBaHue pearupywumx
00B€M0B, MO3BOMANT NPEANOJATaTH BO3MOXHOCTD TOMHOTU 3aBepuUeHus
Pearuud B3au4OLeiiCTBUA Wiaka ¢ MeTaniow,

JKCTIepUME HTa b Hoe PelieHMe YKaB3aHHO# POGNeMH MOXET GHTH [1O-
Ty4eHo C TNOMOUBLI METOLA paIvouROTONOE. llpmieHeHne BTOTO MeToxa
AT YCTaHOBNIEHUA NOCTUXMMOCTU paBHOBECHd npy CBapKe OCHOBHBAETCSH
Ha crnenywomedl IpennocH ke,

OzHO u3 HEOOXOZMMHX YCMOBMI PaBHOBECUA COCTOUT B TOM, YyTO
PaBHOBECHO? COCTOAHYE JOMKXHO B OXMHAKOBOY CTENeum ZOCTUTraThes
cucTeMod " ¢ XBYX cropoH" sy HAlIDUMED CO CTODOHH BHCHUX M HUBMUX
TeMeparyp, HaBJeHUY KAM KOHIGHTDAIMI,

llpousseeM B paBHHX ycnosuax CBapKy OILVHAKOEHMYU 8NeKTPOKaMy,
PasmayapmuMucys JuWb TeM, 4YTO B OLHOM ClIyyae Panuou30TONn uccnexy-
CMOTO S/eMEHTa HaXOIUTCA B HIEKTDO JHOM MOKDHTHU, & BO BTOPOM -

b MeTalnmMuecKou crepxie, Torga, mMes B BUJLY CQOPMY TMPOBaHHOE
BHIUE ycrmoBue DABHOBECUH, MH MOXEM GKa3aThb, YTO eC I 1D cBapke
PaBHOBECUE MEXIY WAAKOM M MeTalIoM AOCTUTAeTCA, TC OTHOWEHKe
WHTGHCUBHOCTEN M3MyYeHNs B DTUX (as3aX LOMEHO 0KaB3aThos OIHUM ¥
T€M Xe¢,He3aBHCUMO 0T T0r0, B KaKOH cocraBiswiel 9JIEKTPOJa Mpe -
BApUTENBHO HAXOXLMIOCH PalMOAKTHBHOE BeElecTHO.

-




r
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Ecnw ¢ pabnopecne HO XOCTUraeTcsi, TO fIPU DDEJEHUV WHIMKATO-
pa B INOKPHTHEC WMAK OKAXETCH OOnee aKrviBHHM, 4YeM 3TO TpPeCyeTcs B
COOTBETCTBUYM C KOHCTAHTOW pacnpeleneHnd, aHaJOTUYHEM 0Gpa30M
npu LBe NeHUM VHIUEATOpAa B ODNEKTDPOXHHJ CTEDXeHp GOJlee aKTUBHHM
10 CPaBHEHUN C COCTOAHMEM DaBHOBECHOIrO pacHpeleNeHus OKaxercs
Merann upa.

HaMu ompefenanach CTeneHs JOCTHXMMOCTY DaBHOBECUS MexJly mMeTal-
T0oM ¥ MJIAKOM TpM PY4YHOX ¥ aBTOMATWUUECKOH cBapke cTaleli pa3pool —
Pa3HOro XUMUUECKOTO cocTaBa, B KauecTBe MHIMKATOPOB NPUMEHANUCH
130 TOIIH 855, p32 ) (51 Bo Bcex paccMOTpDEHHHX Cnyuasx

KOOQ)ULIIICHT paclnpenencHus cepy K uraxa , TONyYaBuuiics
Merania

NOCPeACTHOM N3MEePeHUA WHTEHCUBHOCTY DAIMOAKTHUBHOIO W3NYuYeHUs B
CbapovyHOM WaKe W MeTanje WBa, OKAaB3HBAJCA BHWE DY BBeJeHWUN WH-
ZuKaTtopa B TNOKDHTHE uav aoc, 4YeM Npu HavyalbHOM BBELEHWUU €ro B
BIEKTPOAHYD NMPOBONOKY. M3 3TOr0 Cienyer, yTO MPOLECCH Nepepaclpe-
LeNEHUA DSIeMEHTOB NDU 3NEKTPOLYroBOH cBapke He LOCTUTANT. DaBHOBEC-
HOTG COCTOSHUA,

Clie naHHN! BHBOJ HAT/AXHO WINDCTPUPYETCSH, HAMPUMED, NpUBELEH-
HamMy Ha puc. IO rpajuxamu, xapaxTepusywuuMd paclpeiensHue CepH
Npu chapke yrneporucTos cTany snextpomauy YOHU-TI3/45 u OMM-5.
HeTpyAHO BYUIETH UTO KOODDIMIIMEHTH PacHpeieNeHUs, OTHOCAMMECH K
clyyap BBEICHMI M30TOMA O B MOKDPHTHE DJIEKTPOLOB, B 2-3 pa3a
0Onpile, UEM liPU BBEJEHUV €r0 B YAEKTPOILHWA CTepXeHs,

Tax kak npu cpapke He JOCTUTaeTcs DaBHOBECHE B Daclpeie/leHUM
SNELICHTOB MEXJTY MEeTajanoM W WAaKOM, TO HE0OUXOILUMO BECEMa OCTOPOXHO
NMOAXOZUTE X BOMPOCY NErMpOBaHUA WBa Yeped MOKPHTHA DMEKTPOIOB, IO~
CKONEKY B ITOM CAyuae NOTEDW NETUPYOWEro 37eMeHTa 3a CUET 3aLepxKl
ero B MIax0BO} (ase MOTYT OWTH HeCPABHEHHO CONbWWUME, YeM DK HEIo-
CPeLCTBE HHOM J6TMPOBAHUYM DJIEKTPOILHOTO Merajia.

B cospeMerHOli CBapOYHOY METANNYPruu He MOMYUWI eIUHOTO TOMKO-
BaHus# BOTIPOC O TOM, B KAKOW 43 TPeX BOBMOKHHX oCnacrell cBapouHoil
nyry (TOpLOBaA YaCTh 3AEKTPOIA, LYTOBOIl NpoMeXyTOK, CBapouHas
BaHHa) PaBBMBANTCA Deakmui uexPa3HOTO B3auMO LeNCTBUA MIAKA ¢ Me—
TANNOM,.

Pewenue 5TOr0 BOMpOCA MOXET OHTB JETKO OCYWECTBAGHO [DU [O-
uouM MeTOJa DPazuou30TONOB. ECnu mepepacrnpele neHue UCCIeLyeMoro
S/ieMeHTa MeXLY WIAKOM U MeTajjloM cOBepuaeTcA E OCHOBHOM B CBAapOU-—

5
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HOWl BaHHE, TO MeCTO IpeLBapUTeIbHOTO0 BBEJeHMA PaXuou30TON (B
CTCDXEHD WIM OCHOBHOM MeTanl ) He MOMXHO BaMETHO BIMATD Ha Xapak-
T€p pacupefXeIeHNs M30TONA MEXLY WIAKOM U MeTannom, Ecnu Xe ocHOp-
HOJI 30HOL BB3auMozelicTous ABNAOTCH LYroBOH NPOMExRYTOK u TOPILOBAadA
4acTh B/MEKIPoja, TO MEpexol M30TOoNa B CBAPOYHHIA WIaK OKaxercs npax-
TUYECKM BOSMOXHHM JMUE B clyyae npe IBapuUTeIbHOr0 BBELCHUA 6r0 g
METaN1 SMEKTPOJa, MOCKOMLKY paiuoaKTHBHOE BewecrB0, BBCLEHHOEC B
OCHOBHOM weTann, OyXeT ¥30AMPOBAHO OT yyactus B0 r3auMoLeld CTBUM
HA KOHLE O9MeKTPOZa ¥ B XYroBoM IPOMEXYTKE,
I3 npuBereHHNXx Ha puc. 10 rpagukos clelyeT, uTO U3OTOM 855,
NPeXBapUTENbHO BBELEHNNA B OCHOBIOJ] Merann, BO BCEX CAYYAAX O0HA-
PYXUBAETCS B WIAKOBOK (ase; B page C/IyuaeB OTHOWEHUA aXTUBHOCTE}H
naKka u mMeranna OKaswBawTCA BecbMa OIU3KUMU MEXZYy Cco00ii Kak npu
BBEeJNEHUW U30TONa B OCHOBHOI METanm, TaL U TP BBELEHMN €0 B Npo-
BOMOKY, JT0 YKa3HBAeT HA BecbMa CYLEeCTBeHNYD DO/Mb CBApPOYHO BaHHM
B oCueM Mponecce B3auMoNeiicTBug MeTanna co mnakoM, AHanOrvuHHe
PE3YNbTATH OHIM MOMYYESHH ¥ TIPH UBYYeHun fepepacnpeneneHus xpoma
C moMoupm u3oToma Cy”™,
Pazuorpaguuecrum fMyTeM MOXeT OWTb 3aPUKCUDPOBAH MPOLECC B3auUMO
JelicTeua mnaka ¢ METaoM, coBepuavmuics HeNocpeLCTBEHHO Ha TOpLe
9MeKTpofa. I3 paccMoTpequs puc.1Z,a cnexyer, uro ecay usoron S3°
BBELeH B TIOKDHIWE 3MEKTPOIA, TO IOC/E CBAPKU Ha MecTe OnaBusBmeli-
C8 TOPUOBOU YacT! HACKTPOIA UMEET ME CTO VMHTEHCUBHOE MOTeMHEHKe
SMYNbCUM, IJTO YKa3HBaeT Ha [IEPEXON 4acTy Pafu0aKTUBHON cepw U3
OKDHTUA B pacniaBIeHHYY Kanno gEa TODpUE 3MeKTPOIa.
AHanornysas KapruHa NONYyYaeTCAs W 0pW BBELEHUN W3oToma S°° =
B SNexTponHdA crepxeds ( puc. 11,0 Do B aroM Clyvyae ONJaBUBIAS- S
CA 4YaCTb BJIEKTPOJa JaeT Ha doToduy B CUN Gomee cradoe novyepHeHue, .
4eM HEPaCIINaBUBUMACA DIJIEKTDOLHNI METanm, 4YTO YKasuBaeT Ha Iepe-
X0 4acTu CepH M3 Kaliu B WiaK U OKpyzapuyn armocdepy.

2685~37

Banaic nocrynienns bneuentoB B werann WBa Mpu
CBapke

MsucKanue nyred HalexHOTO JCTAHOBICHN KOBPPULUMEHTOB Mepexo-

Ja SNIeMEHTOB U3 MOKPHTUSA, 3/MEKTPOLHOM IIPOBOMIOKW ¥ OCHOBHOTO Metal- e

e fa B MeTanm mBa CBABAHO C DemeHMeM AQRTyanpHOM 3ajauu CBADOUHOH —
= METaIYPruy - BO3BMOXHOCTBI) PACUETHOTO OnpeleneHus cocraBa nerk-
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pyomux TOKDHTHUH, oCGecrneyumBanmero 3aJaHHH} XUMUYeEcKuil cocras CBap=-
HOTO wWBa. MeToX pPaznou30TONOB VIKPHBAGT AN7 DEWEHHA 3T} 3a ravu
BeCbMa MPOCTO) MyTh, BBEIEHME DAXVOAKTMBHOT'O U30TONA VHTEpEeCy -
Wero HAC JJeieHTa NOC/NeKOBATE/IbHO B [OKPHTUE, BJEKTDOHNA cTep-
KeHb W OCHOBHO¥ MeTrann u riocielyomee u3MEpeHWEe PaInoaKIUBEOCTH
CBApOYHWX MHIPELVEHTOB NO3BONAET ONpPEAeNdTh B MeTanne Wsa UMEHHO
Te LoMM 3dJNeMedTa, KOTODHE TOCTYNMAM TYIA Da3leNbHO U3 KaXxIOTO
KCTOYHVMEA ,

Tonu uccnexyemoro 9NeMeHTa, IOCIyNangue B wMeTaln WBa U3 NOKPH-

U ( Cbmn) s CTEDXHA (CL MC) 1 OCHOBHOTO Meramma (CU mo)
OnpelenanTca Mo HopMynaMs
Co Iy
Q=3 -3, 00%, /3/
Co Tue
Qpe=g" 1. 100%, /4/
=—— == {009 /5
ST AL 100%, /

re Cn’ CM, CO — KOHLEHTPAINX 3T1eMEHTa B NOKPHTMHM, CTEPEHE M
OCHOBHOM Meranne; ln, ]c . ]0 - VHTEHCHUBHOCTY W3IYUEHUA B
9TUX COCTAaBMIANLNX | an, lmc , lm — UHTEHCUBHOC TH U3JIYueH!A B
METaNNe liBa, BH3BaHHHE NOCTYMMCHUEM TYyLAa paiMoak TUBHOTO M30TONA
COOTBETCTBEHHO U3 TOKDHTWA, JMEKTDOINHOTO CTEPXEHSA U OCHOBHOTO
etana,

SRR

Sopuym /3/ - /5/ mosBonAnI paccuurars HOMHRI Ganaic moCTyI-
€RUA dNEreHIa B METAaNN WB& M3 IpeX WUCTOYHuKOB, Ha puc, 12 npu -
BeleHH pe3y/mTaTH pacuera OalaHca NMOCTYNAEHMA XPOMA B MeTaun
mBa LA CJAydas cBapku Hepmasenued cramm IXI8HIT srexTpoiaun
U-11X, coneprammun 18-19% xpoma B cCTepxHax u T7% xpoua B MOKPH -
THY,

lanewe puc, 12 noxasHBanT, YTO M3 0GLErO KOJMECTBHA XPOwii 4
Conmepxamerocs B meranne msa, 35-40% ero mocrynmaeT ¢ HpONIaBIAD-
LuMCH OCHOBHHM ueTannoM, 45-50% - ¢ BHeKTDOXHHM CTepxHEM i
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T4-T7% - w3 DACKTPOJHOTO NMOKDPHTUA, JTO 3HAUUL, YTO APU CpelHE i
KOHIEGHTpaUUuM XpoMa B OCHOBHOM ¥ HDUCQXOUHOM MeTanjax, pabuoi
18,5%, B Meranie Wha OKasuBaercd npuMepHo LG6% xpoma, HOCTYNUB—
Mero 13 OCHODHOTO MeTanna v crepxus, CreloBarcipHO, 110 CPABHEHWUD
C VMCXOIHHMU COJLEPXaHUAMYM XPOMA B OCHOBHOM U UDUCALOYHOM MeTanlax
B MeTanne uwsa B pesyabrare cBapku odpasyercs Jepuuur xpoma, pabB-
Heil npumepHo 2,5%. Bocmonnedue BTOro geduivTa MOXET OHThH OCYyue CT-
BJIGHO 3a CUeT BBENEHWI MeTaJIMYecKOro XpoMa B SIEKTPOIHHE IOKPH-
THA.

Pazuorpajuyeckoe U3yueHyue KPUCTANIMUYECKOTO CTPOEHUS
CBApHOTO WBa

Ha puc, 13 npuBozaTcs MONYyYEeHHHE C HOMOWBD ¥30TONA §*
palnuorpaMMd CBApHHX WBOB, MaKpOCKONWUECKM PaBHOMEDHOe MouepHeHUe
pajuMorpaMM yKasHBaeT Ha OTCYTCTBUE NUKBAUNU CepH B IEHTpajlbHHe
yyacTku wsa, Buecre ¢ TeM, Ha paxpuorpaMMax XOCTATOYHO UYeTKO BHpa-
EeHa JEeHIpUTHad JUKBALUA CepH, B CUNY KOTOPOM B mpelenax KaxJoro
KPUCTaNIMYECKOro o0pa3oBauua cepa MpeuMyunec TBEHHO KOHLEHTDUPYyeT—
CA B MEXOCHHX 30HAaX LEHIDWUTOB ¥ MOUTH OTCYTCTEYET B 0CHAX LEHIDU-
TOB.

AmanoruuHas xapTyHa UMEET MECTO ¥ B OCHOBHOM METa/ne; B 3TOM
cnyuae, Kak cnexyer us puc, T4, a, 4, xapaxTep pacnpeleleHus ce-
pH 3aBUCUT OT TOTr0, MMOJBEpPrancs AW MeTaNl MIacTuyeckoi oodpadoTke,
uCcKaxalomed QopMy IEHIPUTHHX O0pa30BaHUM.

AsTopanuorpaMmi, MOAyuaeMHe TP NOMOWM ¥30TONA 538
(puc. 13 ), He MOATBEDKIADT OCHUHO NPUHUMAEMOTO TMDE ILHOOKEHNd O
Hanuuuy y ceps TEHLeHUMNM K pacHpeleAeHUD N0 rpaHullaM 3eped nep -
BUUHON KpucTannusalud, 'pagund crondvyaThXx KDPUCTAANOB W MecTa uX
CTHKA B 0CEBOH 4YaCTW WBa XODPOWO BULHN HA ONTHUUECKNX CHUMEaX
( puc. I3, 6, T ), 3Tu e TPAHWIY ¥ MecTa CTHEA KPUCTANIOB 3aMeT-
u4 Ha asropajuorpaume ( puc. 13, a, B ) 70 pasiMuul B HamnpaBie-—
UV LeHIPUTHHX oceil. HO HWUKAKO{ nOKanu3anuu CepH Ha OTUX TpaHu-
Iax OCHADPYXUTHL HE JHaercd,

Ha aBropajuorpaMMax X0pomo BWIHW TAKME CAGAH CJOUCTO{ CTPYK--
TYPH, DacloNOXeHHO{ B OCHOBHOM BONW3Y TPaHuLHY cOnaBnedusa, DBugsne-
He C7I0eB Ha apropanvorpaMMax, HONyvaeuwx ¢ MOMOWBK u30TONA 855,
No3BOJNAET CUMTATH, UTO CNO0H GOPa3ynICcsd 3a CUET HEepaBHOMEDPHOTO
pacripeneneHus Ceps B UBE,

3
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OrMeyaemoe Ha OMNTUYECKUX CHUMEAX "npopacranue” neps MYHHX
KpUCTANNOB HE3aBuCuMO OT CHNOGB YKasWBacT Ha T0, UTO o6pa30BaHMe
CNIOEB HE ABIAETEA CHELCTBUEM W3MEHEHUs HaIpaB IeHus pocTa KpucTal-
0B, & DNSHBAETCA HEPaBHOMEDHON nuKBaLuel npumecei ( B wacrsocTH
CepH ) UM 3aTBepIEeBAHNU METANNa B CcbapouHoji BaHHe,

HoyueHue nugdysmu yricpona Ha TpaHule CIIAB JeHUS
HEPABHHX 10 COCTAaBy cranei

OZHOH M3 NDUYMH BOSMOEHOTO OCHAGNeHMA 30HW CnnapneHWs pa3Ho-
POIHHX 10 cOCTaBy canedd ABNAE€TCA 00paB0BaHUE [EPEX0IHHX npoc 7oek,
Bu3nnaeuoe AUQPysued yrnepoia B CTOPOHY cocrasnanuell, o000 rameHHol
Kaponmoolpa 3yomnuu DIeMeHTaul, STH MPOCNOKKM, COCTOAUNE B O0CHOB -
HOM U3 KapOMZOL, MOABIAKTCA KaK B NDONECCEe CcaMoii CBapku, TaxK u,

B BHAUMTEIBHO OONbWield CTemeHu, mHpu BHCOKOTEeMINepaTypHOil SKcnnyaTa-
Ou¥ CBApHOTO COEIMHEHUd,

IIpuMeHeHME u30TOMA 0{4 A2€T BO3SMOXHOCTH MONYUYEHHA OTUETIUBOI
PazmoT pajiuyeckoli KapTUHH pachpe Ze 1eHus yrinepoia B 30He CTINaBne Huf
PasHoDOIHLX cTanelf. Ha MnacTuHH HeNeTrNPOBAHHOTO OCHOBHOTO MeTanna,
COMePEABUErO PaiuMoyrnepox, NPOW3BOIMNACE HANJABKA BajlWkoOB Hepa Zuo-
AKTUBHHMI 3NIEKTPOLAMU PA3AMYHOTO XUMUYBCKOTO cocTaBa. M3 TIONYY € HHHX
CBapHHX 00pa3L0B W3rOTOBAAMUCE MOTEPEYHHE wandH, YacTh KO TOPHX
lHoxBepranach MOBTOPHOMY pas3orpeBy. B pesynbrare pa znorpaduposa Hus
nuPoB OHAO YCTAHOBIEHO crnerynmgee .

OCpasuu, nonmyvyeHHHe Hpu cBapke deppurHuMu BneRTporaMu (YOHN-
13/45 ), IapT Kak HETIOCPEACTBEHHO moCne CBapk#, Tak ¥ NOCJe OTIY-
cka ( 640° , 4 uaca ) onuHaxomue aBTopaIuorpauuHs HUKAKUX Wu3MEHe-
HUll Ha Tpanulle CHIABIEHWUS TOCKE BHCOKOTO OTNyCKa He o0HapyxuBae T-

A, AHANIOTUUHHE DeBYNbTATH N0IY4anTCs 1 npu NPUMEHEHUN HUKENEeBH X

aycreduTHiX 9nekrponos ( 364 Nu),  Ipu ucnonssosanuu XPOMOH 1~

KenesHx 3MeKTPONOB, conepxamux, Hapazy ¢ 15% Ni  oxomo 20% Cs

KapTuHa peSKO MEHAETCA: IOCHe BHCOKOTO 0Tmycka ( 6400, 4 yaca )

Ha TpaHule CT/IaBNEHUA NOABNAETCA DPEBKO OYepueHHad CO CTOPDOHH 0C—-

HOBHOrO weTanna 4uepHad KaliMa, a B OKO/NOWOBHOH B30HE OCHOBHOTO Me Taj- —
Td, HENIOCDPEACTBEHHO Mpuneranmedl K rpaHune chnnaBneHus, pdpasyercs
uuporaA ceernas nomoca (puc. I5, 6), B UCXOZHOM COCTOSHUM noc e
CBApKK 9T0 MPOABUAOCH B 3HAUNTENBHO MeHBUEH cTeneHu ( puc. 15,a). —
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Toxy Qe i capouns ey SOnpouePRIMIE J0KA3areIbCTBOM
TOTO, UTO L VLOHUC: OvnyChn cuapEoro CoeNUHety NPOUCXOIUT Hanpas-
HCHBAS IMpDY Sl WVHeDo i w0 OCHOBHOT0 HEeAETVPOBAHHOTO METanna -
QYCTC HITHL T Qe o MOt

Buonue oveadaino, 4ro upweuuoll wToi Juddysuu aBageTcs Hanuuue
B METAaMIe Wha RKapROWIootnasyunero DIeNMeuTa = XPOMa, MOCKONBKY HU
B HEJICTUDOLAEHOG, 6 B 2 2 30HUKE IeB0l ayCTeHUTHOU Hamnnabke Luxa-
KOl JrORa MG yie po'n fouoge crirapncHusn oCHapyXeHO He Ouno,

I pacdeTa TOARG2CTHA YIAEPOLd, KOHLEHTpUpYLWerocd mpw oT-
MycKe B MOTDOMTUHON GROC Gy eYCHATHOM UANNaBKU, OHJI NPUMEHEH MEeTOX
KONMuue crsedioro Hotowenpudesani asTopanworpamy ( puc. 46 ). C
MOMOMEBD BLOI'C MeTONA YUTAIOBNeH0, YTO KOHOEHTpanus yrurepexa, JIo-
KaMiSynyarocs o TO4aBUNTeNsH0 Y3KOok 30HC Ha rpaHule cnaaBneuud,
BUAUU T END 4 T maei{ufﬂ

Jupdyera yracpoi. waddonee APKO BHPAxeHa B TeX COEIUHEHUSX,
PEe & ravecTis ONMOE U3 ©oO0TARNANUMX UDUMEHEeHA HeJerupoBaHHas
cranb . 00paBoualiie NepexXOridy OPOCTOEK B 30HE CHNIABNEHUSA MOXeT
OHTS TTOANOCTRE Yo7 2WRHS OYTeM Jervposadug NePIUTHON COCTaBIfnLe ]
JOCTATOUIML oML US CIU0N SHEPIMYHE X KapOunoo0pa3ynyux 97EMEeHTOR,

b

TAHR TR YeHNE

UDyMeHe Hye $230/408 apRTOpaguoTDaguy ¥ paguoueTpun OTEPHBAET
HOBHE 2R0JMOKHOCTY I DEMCHUS DAJa aKryajJbHHX 3ajay COBPEMEHHOTO
MOTANIOBC A0S 1 TEODHY CBAPOUHHX TPOUECCOB,

Pamuorpaduue eyl Mewol uccnefonalud no330auN yCTaHOBUTL 3aK0-
HOMGDIIOCTH DACHDe @IS Yrieposa W HEeXOTOPHX. Nerupynmux 3neuMed-
T0F B COMABAX HOKS3a W WX TePMAYECKOH oOpadoTke, B vacTHOCTH,
QLCUEDMINMEGETE HBHC TOJXTUCDHMASEA TeHIEHINA YIIePOoJa X COCPEIOTOYEHUD
B yUyacTRAX CTadM, OoforaugiHuy KapOuzoolpasypury SIeMeHTaMu, o
X QMDY sHY U3 YyUaCTKOB, OCOTAUWCHHHX HekapOuLooOpasyblluMu dIeMEeHTa-
YALYCTAKOBARHO, UTO B ECTYDOBAHHOHK CcTanw, HATPETO} BHUE TOUYKH
ﬁCB y ZDOW W LnTael DacTpeleneHd DABHOMEDHO OTHOCUTENBHO TpaHul
3epHa, HaTAgzuo TCXIBEDELUETCH TOPMO3glUee BIUAHUE TUTAHA HA NPO-~
Hece COCPeoTousing YINepona N0 UPaHWNaM ayCTEeHUTHOrO 3epHa MpH
orﬁycae HEDER DS oe !

0 yNesa KapruHa MUKDPOCKOUKYECKOTO pac-
3 TUTaHE W LUPKOHWU.
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[IpuneHelne PaLuon30TONOE B BNEKTpOLYy TOBOY CBapke CO374ano
DOBMOEHOCTh I YCTAHOBJICHMA DAfJa TOMOXCHWMH, UMEnmuX NpuHIVIAaIb-
Hoe BHAUEHUE B COBpENMEHHOH Teopun CBAPOUYHLX MPOLECCOB. B wacTHO-
cT¥, YCTAHOB/ICHO, 4YTO DEaKHnU B3avMo JelicrBuad MeTanna u wjaka IpH
cBapke He JLOCTUranwT PABHOBECHOTO COCTOAHMA; [OKa3aHO, 4TO OCHOB- \
HOMl pEeaKUWOHHO# BOHOI MpU nepepacupeLeneH I Xpowa, Iedocpopaum '
U fecy Appypauui MeTanne Wpa fABnAeTCH CcBapouyHad BaHHa.
Paznorpaguueckoe Wccne LOBaHue KPUCIanmuuecxoro cTpoeHud
CBAPHOTO WBa MO3BOMIO YCTAHOBUTE PaKT 0T CYICTBUA 30HANb HOM NMUK-
BaUUM Cepy B WBE ¥ HANVUUA CUNBHO DPaB3BUTON IeHIPUTHO} ee nuKBa-
miM, BuAcHEH0, UTO BeLyuwyo Ponb B 00Da30BaHui CJIOUCTOX CTPYKRTYPH
B WBE urpaer cepa.
IlyTeu BBEIECHUA U30TONA CI‘l B SOHY CBapkum IOKa3aHO pa3BUTUE
UHTEHCUBHOM Iu(dy3uu yrnepona B B0HY CHIaBACHNA TpU OTIYCKE
NI BHCOKOTEMIEDPATYPHO, BKCIIyaTalud CBapHWX COeJuHeHUd, a TaKxe
noKa3aHo, 4T0 OCHOBHAA 'PONb B DPa3BUTUY sToit Juddysun, crocoCHOH
UpUBECTU K PE3KOMY yXY ZUEHUD padoTOCTOCOOHOCTY CBAPHOTO COENU-—

HeHNA, TPUHALNEXUT XPOMY.
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Bropan MexqynapoHan KoHdrepeHLHa
Opranu3aiui 06ve AMHEHHbIX Hauwi
M0 NPHMEHEHKID aTOMHON HEpAN

B MHPHbIX LLeNAK

A/Conf.I15/p/2236
USSR

Correcylons

23 July I958

B crp. ¥ crporm Haneyarano CRefyeT 4NTaTh
5 13 cBepxy wTouyHee RapOMIoB TOYHee, KapOEoB '
b) 14 causy egMOg egMo,

6 | ceepxy oxnasjmeHuD OXN8XIEeHUM
6 6 cHuay 12,5% MO 12,5 Mo
7 2 cBepxy ACg Acg
10 3 cBepyy pachnpefleleHund, pacnpelieneHus ;
10 Il cBepxy pacnpefielleHUsl ceph pacnpegelieHns
k2 k6 cHusy Cm, CM, Co Cp Cer G
[3 8 cHuay Ha aBTOpajuorpaMue Ha aBTOpaiMorpaMMax
5 6 cHusy ACS Acg

»
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